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GLD360 methodology 

• VLF (~500 Hz – 48 kHz) on two orthogonal 
magnetic loop antennas: 

• Arrival angle (q ) through MDF 

• Cross-correlates individual radio pulses 
with waveform bank 

• Propagation distance estimate (R) 

• Arrival time (t) 

• Polarity 

• Calibrated B-field measurement: 

• Peak Amplitude  (A) 



Page 3 / GLD Peak Current/ September 25, 2013 / Ryan Said / ©Vaisala  

GLD Global Lightning Climatology 

Christian et al 2003 

GLD360 

(1 year) 

OTD 

(5 years) 
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Complicated Waveguide 
 Spherical 

 Vertically and horizontally inhomogeneous ionosphere 

 Anisotropic upper boundary due to Earth’s B-field 
 Ionospheric reflection coefficient is a tensor 

 Time-varying (position of sun) 
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Peak Current Determination 
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• Parameters C, A 
depend on ionospheric 
profile, ground 
conductivity 

• Largest effect: 
Day/Night path 
(correction applied at 
Central Processor) 
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Comparison Against NLDN 

Reference precision networks 
 DE, LA typically better for local precision networks with 

relatively high sensor density 

 Enables larger comparison area 

Eg. Compare against NLDN (Said et al, 2013): 
 2.5 km median location error 

 57% ground flash DE 

 21% mean peak current error 

 96% matched polarity 

 Review peak current results, next 3 slides 
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Validation Results: Peak Current 
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Validation Results: Peak Current 
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Diurnal Variation 

• Still room for peak current accuracy improvements 
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Question: Are Peak Currents Larger 
Over Ocean?  

Cummins et al 2005 
Orville et al 2011 

Lyons et al 2007 

Previous results: 

Network-reported Ip 
enhancement for first 
negative strokes 
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Global Ip GM of First Negative Strokes 
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Global Ip 95th Percentile of First 
Negative Strokes 
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Climatology of |Ip|>75 kA events 
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